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DETAILED ACTION 

Response to Amendment 

1 . Examiner notes the amendment filed 08 JAN 2009. The amendment introduces 
no new matter and is therefore accepted. As a result of the amendment, Claim 1 is 
amended, Claims 2-5 are canceled with various portions thereof amended into Claim 1, 
and Claims 6-14 are new. 



Response to Arguments 

2. Applicant's argument, see below, filed 08 JAN 2009, with respect to Claim 1 has 
been fully considered and is persuasive. The rejection of said claim has been 
withdrawn. 

3. Applicant argues that Claim 5, which was amended into Claim 1 , required the 
teachings of both Nishibayashi (749) and Valone ('439) for its rejection, while Claim 1 
as rejected only required Nishibayashi. Examiner agrees and withdraws the rejection of 
Claim 1. 

4. Applicant's arguments filed 08 JAN 2009 with respect to Claim 1 as amended 
have been fully considered but they are not persuasive. 

5. Applicant states that they have amended the subject matter of Claim 5 into Claim 
1 and therefore presents arguments to show why Claim 1 as amended distinguishes 
over the prior art. Examiner notes that certain requirements from Claims 2-4 have also 
been amended into Claim 1 and will address them in this response. 
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6. Applicant's first argument is a piecemeal analysis of what the two references 
individually do not teach. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed.Cir. 1986). 

7. Looking more closely at the list of individual non-teachings in the references, the 
only item that is listed on both of them in its entirety is the teaching of intended use ('a 
method of forming diamond film for electrodes used in an electrochemical process', item 
i of both teaching deficiency lists on page 7 of the remarks). If an item is capable of 
performing the intended use, it is a viable item to show obviousness. Applicant's 
remarks on page 8 indicate that '[e]mploying an insulating diamond layer could possibly 
render an electrode useless in an electrochemical application'. If the electrode could 
possibly be useless, it follows that it could also possibly be useful and therefore capable 
of fulfilling the intended use. 

8. Applicant argues that neither of the cited references teach forming a diamond 
film for a specific intended use. This argument has been addressed above. 

9. Applicant argues that neither of the films claimed are non-doped or low-doped 
diamond films. Examiner points out that the resistive properties of the films are never 
claimed. 

1 0. Applicant argues that impurities are different from dopants and that the low 
quality diamond film as taught in the prior art does not include carbon impurities. 



Application/Control Number: 10/567,340 Page 4 

Art Unit: 1792 

Examiner points to Column 4 Lines 7-19, where it is disclosed that silicon carbide can 
be incorporated into the diamond crystal structure. Silicon carbide contains amorphous 
carbon structures. 

1 1 . Applicant argues that the electrodes in the prior art are metal with diamond films 
attached to them. Examiner points out that the method claims a diamond film and not 
an electrode. The intended use of the film has been addressed above. 

12. Applicant argues that Valone does not teach boron doping. Examiner points to 
Column 7 Lines 5-15 of Nishibayashi to show boron doping of diamond. 

1 3. Applicant argues that Valone teaches away from a thickness of more than 5 
microns. Examiner points out that the claims require a thickness of not less than 5 
microns, which Valone encompasses at Column 4 Lines 48-62. 

14. Applicant argues that the film of Valone is required to have carbon impurities, 
which would prevent it from being used as the second thin film. Examiner notes the 
portion of Valone cited (Column 4 Line 63 - Column 5 Line 4); the teaching indicates 
that a minor amount of graphite in the diamond crystal structure 'may be preferred'. 
Examiner takes the position that 'may be preferred' and 'must be included' are two 
radically different and non-overlapping terms. 

1 5. Applicant argues that Valone teaches it is not easy to coat a graphite substrate 
with diamond. Examiner takes the position that as long as it is possible to do so, it does 
not need to be easy to do so in order to meet the claim limitations. 
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Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

18. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

19. Claims 1,6-10 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over '749/'439. 
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20. Claim 1 - '749 teaches a method of forming a film of boron-doped diamond. The 
intended use is given no patentable weight beyond the fact that the film must be 
capable of being used for an electrode used in an electrolytic apparatus (see item 7 
above). The method comprises 

a. Forming a first diamond film on a substrate by supplying a mixed gas of 
hydrogen, a boron source and methane, the methane being present at a 
concentration of 1-10% (Column 10 Lines 26-41) 

b. Forming a second and outermost diamond film on the first diamond film by 
supplying a mixed gas of hydrogen, a boron source and methane; (Column 9 
Lines 33-45 and Column 4 Lines 45-58) 

c. Wherein 

i. Each of the first diamond film and the second and outermost 
diamond film is formed by a hot filament CVD process or a microwave 
plasma CVD process (the citations above teach microwave plasma CVD); 

ii. The first diamond film comprises a low-quality diamond having 
impurities of amorphous carbon or graphite (Column 4 Lines 7-19 discuss 
replacing parts of the active layers with silicon carbide, which contains 
amorphous carbon strictures); 

iii. The first diamond film has a thickness of not less than 5 microns 
(cited above, 100 microns); 
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iv. The second and outermost diamond film comprises a high-quality 
diamond film having substantially no impurities of amorphous carbon or 
graphite (cited above); and 

v. The second and outermost diamond film has a thickness of not 
more than 1 micron (cited above, 0.1 microns). 

d. '749 does not teach the following limitation: 

vi. Wherein the methane concentration in the gas feed for the second 
film is not more than 0.3% (the above citation teaches 0.99%). 

vii. 749 discloses the claimed invention except for the concentration of 
methane in the second film gas feed. It is well known in the art of CVD 
that the rate of gas feed is a result-effective variable with regards to the 
rate of deposition of a chemical layer (the more reactant gas present, the 
faster it can be deposited). It would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to adjust the 
methane concentration rate to control the deposition properties of the 
diamond film, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 220 F.2d 454, 105 
USPQ 223 (CCPA 1955). 

e. '749 does not teach the following limitation: 

viii. Wherein the first diamond film is grown on a graphite substrate. 
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ix. '439 teaches that it is known to deposit diamond films on graphite 
substrates to form conductive composite materials, including diodes, using 
microwave plasma CVD methods (Column 3 Lines 40-58 and Column 5 
Lines 36-38). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to have 
combined the methods of '749 and '439 because '739 wants to deposit 
diamond films on substrates for use in diodes and '439 teaches that 
graphite substrates are known as acceptable substrates for this purpose. 

21 . Claim 6 - As discussed in Claim 1 , the first film is formed at 1 00 microns 
thickness. 

22. Claims 7 and 8 - The combination teaches all details of the claimed invention 
except for the rate of formation of the diamond films. It is known in the art of CVD that 
control of the film deposition rate leads to control of the physical properties of the 
deposited material, for example crystallinity. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to control the 
deposition rates to give a desired state of crystallinity to the final product, since it has 
been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 220 F.2d 454, 105 USPQ 223 (CCPA 1955). 

23. Claim 9 - The combination teaches all details of the claimed invention except for 
the cycle time of the production method. It is known in manufacturing that cycle time is 
a result-effective variable with regards to production (the shorter the cycle time, the 
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more product you can make in a given time). It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to control the cycle 
time to produce a desired amount of product, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 220 F.2d 454, 105 
USPQ 223 (CCPA 1955). 

24. Claim 1 0 - As discussed in Claim 1 , the films are formed at 40 Torr, which is 
5333 Pa. 

25. Claim 1 3 - As discussed in Claim 1 , the films are formed by microwave plasma 
CVD processes. 

26. Claims 11-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over '749/'439 in view of Purdes (U.S. Patent 5,114,696, hereinafter '696). 

27. Claim 1 1 - The combination teaches all details of the claimed invention except 
for the temperature of deposition. '696 teaches a method of depositing diamond films 
on a surface using a hot filament method where deposition occurs at a substrate 
temperature of 1000 decrees Celsius (Column 3 Line 9 - Column 4 Line 22) and 
teaches that the deposition may also occur using microwave CVD processes (Column 4 
Lines 31—5). Therefore, it would have been obvious to a person having ordinary skill in 
the art at the time the invention was made to have combined the methods of '749/'439 
and '696, as '749/'439 want to deposit diamond films on a substrate using microwave 
CVD and '696 teaches that hot filament deposition is a known alternative to microwave 
CVD. 
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28. Claim 1 2 - '696 teaches hot filament deposition as discussed above. 

29. Claim 14 - '696 teaches filament temperatures of 2000 degrees Celsius and 
teaches that substrates other than silicon may be used (Column 4 Lines 37-38); '439 as 
discussed above teaches that graphite substrates are suitable deposition targets for 
diamond films. 



Conclusion 

30. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL G. MILLER whose telephone number is 
(571)270-1861 . The examiner can normally be reached on M-F 7-4. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on (571) 272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael G. Miller/ 
Examiner, Art Unit 1792 



/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 



